ZrO2 thin film samples were produced by the sol-gel dip coating method. Four different absorbed dose levels (such as~0.4, 0.7, 1.2 and 2.7 Gray-Gy) were applied to ZrO2 thin films. Hence the absorbed dose of ZrO2 thin film was examined as physical dose quantity representing the mean energy imparted to the thin film per unit mass by gamma radiation. Modification of the grain size was performed sensitively by the application of the absorbed dose to the ZrO2 thin film. Therefore the grain size reached from~50 nm to 87 nm at the irradiated ZrO2 thin film. The relationship of the grain size, the contact angle, and the refractive index of the irradiated ZrO2 thin film was investigated as being an important technical concern. The irradiation process was performed in a hot cell by using a certified solid gamma ray source with 0.018021 Ci as an alternative technique to minimize the utilization of extra toxicological chemical solution.
Introduction
Thin films of zirconium oxide (ZrO2) have attracted Berlin et al., 2014) . Among these techniques, the sol-gel method can be used in the production of the thin films for electronics and optics.
The sol-gel method is of particular interest because of several advantages such as its simplicity, low processing temperature, stoichiometry control and its ability to produce uniform, chemically homogenous films and the formation of multi and mixed layers (Bensouyad et al., the phase evolution of ZrO2 from amorphous to nanocrystalline and crystalline phase transformation (monoclinic to tetragonal, etc.) (Chernov et al., 2006) .
The sol-gel process also allows the deposition of films and coatings with variable thickness from nm to micrometer, in an easy and fast way, by the use of either dip-, spin-or spray-coating procedures (Garcia et al., 2013) . The ZrO2 thin film can be produced with refractive indices n ranging from 1.35 to 2.50 and film thicknesses d from 150 to 1500 nm. The ZrO2 thin film is hard, durable, and laser-damage-resistant thin films with high refractive index and it is widely used to produce multilayered coatings, also for the UV spectral range Besides, more economical and environmentally friendly technologies are researched to adopt more eco-friendly thin film production methods in industrial and scientific areas. The utilization of irradiation treatment at several production steps can be preferred as a practical and rapid process to obtain the efficient performance in the devices containing thin film (Baydogan et al., 2013a) . In this study, the ionizing radiation effect on structural and optical properties was used in the ZrO2 thin film. 
Experimental Part
The sol-gel dip coating method at the production of the ZrO2 thin film seems a candidate as more ecolabel coating method than other ZrO2 thin film coating methods in the advance future economic coating technology for the industry (Li et al., 2008) . radioisotope were presented at the irradiation process of ZrO2 thin film samples in Table 1 . 
Results and Discussion
The surface morphology of the film was examined using 2D Scanning Electron Microscope (SEM). There were voids between the grains in some areas of surface as depicted in Figure 2 
Conclusions
The ZrO2 thin film was derived from ZrOCl2•8H2O 
